backgrounds and questions set at MMSE English version (MMSE-E) and modified Bangla version for MMSE-B (Figure-1). MMSE and MMSE-B both were applied in 1:1 ration. The literate people were asked whether they are comfortable to answer in English (MMSE-E) or they would like the translated form and we applied the form of MMSE (MMSE-T) according to their wish. But in other group of people the modified Bangla version (MMSE-B) was used irrespective of level of education.
Introduction:
The global life expectancy of individuals in Bangladesh has significantly increased over the past fifty years and this has led to an increased risk of ageing associated disability in mental and neurological functions 1 . With the increase of elderly population in Bangladesh, as in most Western countries, the detailed examination and assessment of cognitive function have become a necessary one 1 . However, the exact evaluation of cognitive impairment is often difficult, especially among the elderly. Among the battery of screening tools available, mini mental state examination (MMSE) had been most widely used [2] [3] [4] . It has been modified and translated into many languages, including Chinese and Finnish 5 , Korean 6 , Japanese 7 , Spanish 8 , Hindi 9 etc. Alhough MMSE had been universally used as screening instrument, it has got some limitations in terms of its sensitivity and confounding biases with regard to education, 10 and culture and language 11, 12 . In 1988, Jorm and colleagues 13 published an analysis addressing MMSE bias by level of education among a sample of elderly population using methods outlined in Berk's Handbook of Methods for Detecting Test Bias. So there has been an increasing need for development of a neuropsychiatric tool that effectively identifies the cognitive deficit among Bangladeshi adult population.
MMSE have been extensively studied for their reliability, validity and correlation with other psychometric tests. It has a higher interrater reliability 14 and sensitivity and scores correlating well with the degree of cortical atrophy observed on the brain CT scan 15 and also with results of other tests 16, 17 . However, there are a number of intrinsic problems which make it difficult to use with people from non western social and cultural backgrounds. The illiterate cannot perform two of the test items (e.g. 'write a sentence' and 'close your eyes') and in some languages there are no phrases or words such as 'no ifs, ands or buts' and 'WORLD', which makes translation from English difficult. Test performance is also influenced by demographic factors 18, 19 . The literacy rate in Bangladesh 1 is only 59.82% (including those who can just write their names). It is therefore often difficult to apply MMSE appropriately in such group of people. Many of them cannot calculate up to 100, do not follow English calendar, can't make sentences or spell the words backward. These limitations led us to develop a modified Bangla version of MMSE for our people.
Methods:
Study type and sample: This is a descriptive type of observational study carried out in weekly neurology outdoor clinic of Department of Neurology, Dhaka Medical College Hospital, Dhaka, from January to December of 2013. A total of 200 healthy adults (patient attendants at the clinic) who met the inclusion criteria, were interviewed using a structured questionnaire containing information on age, sex, residence, educational backgrounds and questions set at MMSE-E and modified Bangla questions for MMSE-B (Fig.-1) . The literate people we asked whether they were comfortable to answer in English or they would like the translated form (MMSE-T) and we applied the form of MMSE according to their wish. But in other group of people the modified Bangla version (MMSE-B) was used irrespective of level of education.
The inclusion criteria:
1. Both the male and female, above 50 years of age; Registration: In the MMSE-E, the names of three objects are given. We opted for words equivalent in familiarity to 'apple, Attention: The MMSE-E has two alternative attention subtests: (i) backwards spelling of WORLD and (ii) serial subtractions of seven starting at 100. These two tasks require that the subject be able to keep his attention on a specific problem for a period of time, maintain a set of response and have sufficient working memory to hold and manipulate few pieces of information in mind while solving a multistep problem. As most of our people are illiterate, spelling either forwards or backwards is never an option. We also have changed the mental arithmetic to a deduction of seven from thirty. We gave the subtraction task in the form of a story: A man has 30 cows, if he sells seven of them, how many will remain and if he sells seven in the next month, how many will be there, in the farm and so on.
Recall: The subject is asked to recall the three objects (banana, bird and taka) named earlier.
Naming: As in the English version, the subjects are shown a wristwatch and asked to name it. As a second object we used was a pen rather than a pencil. Because, the ball-point pens are the more familiar objects than pencil and there was chance of confusion between a pen and pencil.
Repetition: In English, the standard phrase for repetition is 'No ifs, ands or buts'. This is also a test of fluency. Patients with non-fluent aphasia find repetition particularly difficult as it requires connecting the words with preposition and making appropriate word without grammatical errors. Our technical committee came to a consensus about a Bangla phrase ' ek maghe shit jai na' meaning 'one swallow does not make a summer'.
Visual command (read and follows command):
In the English version, the subject is shown a written command 'Close your eyes' and asked to do as it says. the co-examiner observes and records the subject's response.
Three-step task:
We haven't changed this task at all. As in the English version, the subject is asked to pick up (or take) a given piece of paper with his right hand, fold it in half with both hands and give the paper back to the examiner, with a point being given for each step remembered and correctly executed.
Making a sentence:
This is a task with immense difficulty for most of our patients. In the English version, the subject is asked to write a complete sentence and is given a full point if the sentence has a subject and a predicate, regardless of spelling, grammar and syntax. We asked them to tell us something about the surroundings. In some cases we had to give some clues.
Copying a figure:
We knew that any task involving paper and pencil would be unfamiliar and intimidating to our patients. In the original MMSE, the subject is asked to copy a figure consisting of two intersecting pentagons. A point is awarded only if there are 10 angles and two of them intersect. We thought that the intersecting pentagons will be too difficult for these subjects to copy and therefore substituted with a simpler figure (three circles connecting one another).
Ethical Clearance: The present study was approved by the Ethical Review Committee of Dhaka Medical College, Dhaka.
Results:
Demographic characteristics: The demographic characteristics of both groups of study subjects are shown in table-1. There was no significant difference (Chi-Square value= 3.383, p value >0.05) in study subjects between these two groups except for the level of education (p value <0.05). In subjects older than 50 years, the mean age at presentation was 58.1±7.8 and 94% were within 50-70 years of age. Male were more common (80, 66) in both the groups and most belongs to rural areas (72, 62). The subjects up on whom MMSE were employed had higher level of education than those of MMSE-B. MMSE-B were mostly employed on people having only primary level of education (up to class five, n=80) or no education (n=2), whereas MMSE were employed up on people having a level of education higher than class five (n=96).
Consistency of questions:
The mean score of each question in every item of MMSE and MMSE-B along with their correlation coefficient are shown in Table- 2. Every question in each item of cognitive domain was correlated well (correlation co-efficient range from 0.801-0.971) except the 7 th (correlation co-efficient 0.418). The mean score for this question was higher among subjects answering MMSE-B than those of MMSE (0.90 versus 0.54). The mean score of MMSE-B was greater than the mean score of MMSE for most of questions except the 1 st question that is related to orientation of time. The mean of total score in MMSE-E and MMSE-B were 24.04 and 24.91 respectively with a correlation co-efficient of 0.940.
Discussion:
It is of immense importance that the MMSE applied should be appropriate in regard to its subjects and items studied in a specified segment of population in relation to their language and socio-cultural background. Henceforth, MMSE had been translated and or modified in different languages. Our endeavor was also to test the applicability of Bangla version of MMSE. Our study result has both qualitative and quantitative implications. Our data suggests that carefully modified Bangla version i.e. MMSE-B is not only effective as MMSE for most of the cognitive domain assessed but also even better in some segments. Irrespective of level of literacy our subjects were also more comfortable with MMSE-B.
In this study, MMSE was adapted into MMSE-B in order to meet two goals: (1) to be consistent with Bangladeshi cultural contexts and (2) feasible for use in illiterate and less educated elderly. The original MMSE 2 contains 12 items with a possible score ranging from 0 to 30. Two items are reading and writing dependent: reading and following command 'Close your eyes' and writing a sentence, both of which are not possible to perform among illiterate or less educated. These two literacy dependant items were replaced by saying something about the surroundings. Also the calculation segment was simplified by serial subtraction of 7 from 30.
In this study, subjects answering MMSE-E scored better in the 1 st question related to orientation of time. This is probably due to the fact that English calendar much frequently and commonly used by the people in general in Bangladesh than the local Bengali calendar that is relatively more used by the farmers.
All the other questions correlated well with MMSE except the 7 th questions which was even better in MMSE-B. This is due to the fact that in the seventh question the English phrase "No Ifs, and, or buts were replaced by familiar Bangla phrase that has helped in understanding and repeating. Irrespective of level of literacy, the questions in MMSE and MMSE-B correlated well individually and also with the mean of total score. Interestingly in this study, subjects scored better in all other questions (except the 1 st one) while answering MMSE-B than MMSE. This is consistent with the study of Tiwari et al 22 , Ganguli et al 9 , Das et al 12 . All these studies were done among Hindi speaking people either in India or abroad. The modification done was also similar to our study and they also modified the questions in relation to local cultural context and adapting to illiterate people either in rural or urban areas. Geographically Bangladesh share common border with India except in the south and also share a similar socio-cultural background with the people of India. So it is not unlikely to get similar results of these study findings. Xu G et al 23 conducted a study in China with Chinese adapted MMSE (CAMSE) up on both literate and illiterate people with dementia and without dementia. They showed that CAMSE was feasible to use in clinical dementia screening. Similarly Jeong SK et al 24 showed that Korean version of MMSE (KmMMSE) was useful and reliable. These results prove the usefulness of developing culturally adaptable version of MMSE in ASIA.
Literatures 25, 26 suggest that lower levels of education are associated with higher prevalence of dementia and that lack of education may be a risk factor for Alzheimer's disease. If there is a genuine difference in risk, one would expect to find higher prevalence rates of Alzheimer's diseases in societies with lower educational levels, perhaps in pandemic proportions in subgroups with no education. It is therefore a methodological challenge to develop appropriate cognitive tests for uneducated and illiterate populations. Our endeavor was to simplify the test as far as possible in context of Bangladesh as well as to keep this modified version at least as effective as MMSE for use in screening purpose.
We had several limitations in the study. First of all, the number of subjects is small. Secondly, this is a single centre experience which may not represent the whole country. However the issue of representativeness is a bit minimized by using Dhaka Medical College Hospital which is the largest tertiary level hospital in the country and receives people from all over the country. Finally, there is chance of inter observer variability in assessing the MMSE.
Conclusion:
MMSE-B correlates well with MMSE-E as per individual question and also in total score. The test results are even better in MMSE-B in some segments of cognitive assessment. So MMSE-B is comparable to MMSE and even better is some instances for use in Bangladeshi people irrespective of level of literacy.
